Immobilization of the knee joint alters the mechanical and ultrastructural properties of the rabbit anterior cruciate ligament.
The effects of immobilization of the knee joint on the mechanical and ultrastructural properties of the anterior cruciate ligament have not been well documented. Our goal was to determine these effects in a rabbit model and to assess the effect of knee flexion angle during immobilization. The knee joint was immobilized in either 170 degrees or 105 degrees of flexion, and new methodologies were utilized to determine the mechanical properties of the anterior cruciate ligament. In specimens from knees that had been immobilized, the cross-sectional area of the ligament was 74% of the control value. The stress-strain curve was altered slightly, and the strain at failure increased 32-40%. The modulus and stress at failure did not decrease significantly. There was no significant difference between the mechanical properties of the knees immobilized at 170 degrees and 105 degrees of flexion. Histological and ultrastructural evaluation demonstrated changes in the shape and intracellular make-up of the fibroblasts from the ligament after immobilization. This cellular response may account for the alterations in the mechanical properties of the anterior cruciate ligament.